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CNT is a tubular form of carbon with 
diameter as small as 1 nm. 

Length: few run to microns. 


CNT can be metallic or semiconducting, 
depending on chirality. 


CNT is configurationally equivalent to a 
two dimensional graphene sheet 
rolled into a tube. 


CNT exhibits extraordinary 
mechanical properties: 
Young’s modulus over 
1 Tent Pascal, as stiff as 
diamond, and tensile strength 
- 200 GPa. 


Software-Simulations: Expanding Sphere 















* Nanomechanics of Nanotubes and Composites 

Dr. Chengyu Wei (Postdoc), Prof. K. Cho (Stanford University) 

► Reactivity and Chemistry of Carbon Nanotubes 
Prof. Don Brenner (NC State) and Prof. Rod Ruoff 
-> Seongjun Park and Prof. K. Cho (Stanford University) 

- Molecular Electronics with Nanotube Hetero-junctions 

Dr. Madhu Menon (U. Ky) and Prof. Antonis Andriotis (U. Crete) 


I Nanomechanics Examples; Nanelubes 

' High value of Young's Modulus (1.2 -1.3 T Pa for SWNTs) 
~ Elastic limit up to 10-15% strain 
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Computer Simulations: Characterization of New Materials! 








Density (g/cm A 3) 


Yielding of Multi-wall' NanotuBes 


Poiymer-CNT composite 


Structural and thermal properties 
Load transfer and mechanical properties 


SEM images of polymer (polyvinylacohol) 
iges of epoxy-CNT composite ribbon contained CNT fibers & knotted CNT 




Small system: L/D-2, Np=10 
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I Results: | 

-Glass transition temperature Tg increased 
from 150K to 175K 

-Thermal expansion coefficients: (AT" 1 ) 
PE PE-CNT 

T<Ts 3.8x10^* 4.5 xlO -4 Tl8& 

T>Tg 8.6X10* 4 UOxltT 4 T40& 


"temperature (kF° "(Experimental valuetj.ox 
C Wei, D. Srivastava, and K. Cho Nano Letters (2002) 


Small system: L/D-2, Np=10 


Atong CNT direction 
in CNT composite 
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Diffusion coefficients of polymer 
with CNTs embedded 

Diffusion coefficient increased, 
especially along CNT axis direction, 
indicating enhancement of thermal 
conductivity 

* Experiments on diffiisivity in 
ABS/CNT & RTV/ CNT show larger 
increase (Rick Ben-era’ s group at Rice 
University) 


C. Wei, D. Srivastava, and K. Cho Nano Letters (2002) 


Work hardening of composite 

TEM images of alignment of CNTs 

with stretching 

in a polymer matrix by stretching 



CNT: L/D-2 
unit of pofy6thylena=i 0 


Twtfcla strain (%) 
V73 PI 197, 1998) 


(u Jin ctal., Appl-Phyj. Lett., 


-Young’s modulus of CNT composites 30% higher than polymer matrix 
-Stretching treatments enhance Y by 50% 

(L/D-2, Np=10) 0.4 , , 

[II: Polymer bulk; Y=1492MPa 
[2]: Polymer bulk after attaching ; Ya= 1 58SM Pa 
Q 3 . [3|: Compootla: Y=t907MPa 
■£" (4): Composite after attaching; Y=230BMPa 
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lion Carbon Nnnotubes 




A 4-IeveI dentritic neural tree: 14 branched carbon nano tube junctions 
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